The cell cycle and hormonal fluxes in Alzheimer disease: a novel therapeutic target.
Several hypotheses have been proposed attempting to explain the pathogenesis of Alzheimer disease (AD) including theories involving amyloid deposition, tau phosphorylation, oxidative stress, metal ion dysregulation and inflammation. Strong evidence suggests that each one contributes to disease pathogenesis, though none of these mechanisms result in all the downstream changes that occur during the course of AD. For this reason, we and others have begun the search for a causative factor that predates known features found in AD, and that might be a fundamental initiator of the pathophysiological cascade. In this regard, we propose that the dysregulation of the cell cycle that occurs in neurons susceptible to degeneration in the hippocampus during AD is a potential causative factor that would initiate all known pathological events. Neuronal changes supporting alterations in cell cycle control in the etiology of AD include the ectopic expression of markers of the cell cycle, organelle kinesis and cytoskeletal alterations including tau phosphorylation. Given the early and presumably devastating consequences of cell cycle re-entry, we have made a concerted effort to elucidate the initiating factor that drives aberrant mitotic re-entry in AD. As a result of the gender bias present in AD, we suspect that postmenopausal and andropausal hormones may be involved and, with this in mind, in this review we specifically focus on the gonadotropins. Therapeutic interventions targeted at gonadotropins, if they are indeed the driving mitogenic force, could both prevent disease in those patients currently asymptomatic or halt, and even reverse, disease in those currently afflicted.